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(57) Abstract:

The present invention is directed to a film or coating comprising a fiber
material, wherein at least 60% by weight of said fiver material is
microfibrillated cellulose, said film or coating also comprising at least 1% by
weight of extractives from wood bark or cork wood. The invention is also
directed to products, such as packaging materials, using or incorporating said
film or coating. Such packaging materials are for example laminates or multi-
layer structures. The films or coatings according to the present invention
having advantageous barrier properties and are therefore particularly suitable
for sensitive objects that need to be packaged in a controlled or modified
atmosphere. The present invention is also directed to a composition
comprising a fiber material, wherein at least 60% by weight of said fiber
material is microfibrillated cellulose, said composition also comprising at least
1% by weight of extractives from wood bark or cork wood. The composition is
useful for example in the preparation of the film or coating.
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ABSTRACT

The present invention is directed to a film or coating comprising a fiber
material, wherein at least 60% by weight of said fiber material is
microfibrillated cellulose, said film or coating also comprising at least 1% by
weight of extractives from wood bark or cork wood. The invention is also
directed to products, such as packaging materials, using or incorporating said
film or coating. Such packaging materials are for example laminates or multi-
layer structures. The films or coatings according to the present invention
having advantageous barrier properties and are therefore particularly suitable
for sensitive objects that need to be packaged in a controlled or modified
atmosphere. The present invention is also directed to a composition
comprising a fiber material, wherein at least 60% by weight of said fiber
material is microfibrillated cellulose, said composition also comprising at least
1% by weight of extractives from wood bark or cork wood. The composition is

useful for example in the preparation of the film or coating.
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COMPOSITION, FILM AND COATING COMPRISING
MICROFIBRILLATED CELLULOSE AND EXTRACT FROM WOOD BARK
OR CORK WOOD

Technical field

The present invention is directed to a film or coating comprising a fiber
material, wherein at least 60% by weight of said fiber material is
microfibrillated cellulose, said film or coating also comprising at least 1% by
weight of extractives from wood bark or cork wood. The invention is also
directed to products, such as packaging materials, using or incorporating said
film or coating. Such packaging materials are for example laminates or multi-
layer structures. The films or coatings according to the present invention
having advantageous barrier properties and are therefore particularly suitable
for sensitive objects that need to be packaged in a controlled or modified
atmosphere. The present invention is also directed to a composition
comprising a fiber material, wherein at least 60% by weight of said fiber
material is microfibrillated cellulose, said composition also comprising at least
1% by weight of extractives from wood bark or cork wood. The composition is
useful for example in the preparation of the film or coating.

Background

Packages used for sensitive objects such as food, where a certain
composition of the atmosphere needs to be maintained inside the package,
are referred to as modified atmosphere packages (MAP) or controlled
atmosphere packages (CAP).

Films used in MAP and CAP are usually made from non-renewable plastic

materials.
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To manufacture a renewable film suitable for use in MAP and/or CAP, several
technical problems need to be addressed. Firstly, the gas and moisture
permeability of the package needs to be sufficiently low to make the film
suitable for use in MAP and CAP. Secondly, the film needs to be sufficiently
thin and flexible. Ideally, the film should also be sufficiently resistant to heat.

GB2448984 describes a multi-layer polymeric film comprising a layer of lactic
acid homo-polymer (PLA), a layer of polyvinyl alcohol (PVA, PVOH), at least
one intermediate adhesive layer comprising a blend of poly(lactic acid) with
poly(vinyl alcohol) and/or starch. The PVA may have a layer of PLA or
cellulosic material applied to it. The multi-layer film can be used as a package
of fresh produce in a controlled atmosphere.

There is a need for a renewable material suitable for use as a film in a MAP
and CAP.

Wood bark contains high amounts of extractives, typically 20-40% in dry

weight. If selectively removed and recovered, these extractives can be used

in various applications.

Summary of the invention

It has surprisingly been found that by adding at least one extractive, or a salt
thereof, from wood bark or cork wood to a suspension comprising
microfibrillated cellulose, a film or coating prepared from said suspension has
improved barrier properties, in particular improved water vapor transmission

rate.

It is thus an object of the present disclosure to provide a composition
comprising a fiber material, wherein at least 60% by weight of said fiber
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material is microfibrillated cellulose, said composition also comprising at least
5% by weight of at least one extractive, or a salt thereof, from wood bark or
cork wood. Preferably, the extractive is suberin, betulin or a salt thereof. The
composition may be provided in dry form or as a suspension, such as an

aqueous suspension.

It is thus an object of the present disclosure to provide a film or coating having
improved barrier properties, in particular improved water vapor transmission
rate. The film is suitable for use in the manufacture of a MAP and/or CAP and
the film or coating is also useful in the manufacture of a laminate or multi-

layer structure wherein improved water vapor transmission rate is desirable.

Thus, the present invention is directed to a coating or film comprising a fiber
material, wherein at least 60% by weight of said fiber material is
microfibrillated cellulose, said film or coating also comprising at least 5% by
weight of at least one extractive, or a salt thereof, from wood bark or cork

wood.

In one embodiment, the extractives from wood bark or cork wood are aliphatic
or alicyclic extractives. Preferred extractives from wood bark or cork wood
include suberin or betulin or a salt thereof.

According to the present invention, a suspension comprising a mixture of the
the fiber material, wherein at least 60% by weight of said fiber material is
microfibrillated cellulose, is prepared. The fiber material, wherein at least 60%
by weight of said fiber material is microfibrillated cellulose, can be prepared
according to methods known in the art. The at least one extractive, or a salt
thereof, from wood bark or cork wood, is also prepared using methods known

in the art, and mixed with the fiber material in the suspension.

The suspension may comprise additional components. In a preferred
embodiment, the suspension comprises at least 1% by weight of PVOH,
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modified PVOH (such as cationic, anionic, ethylated or silanolated PVOH),
EVOH, carboxymethylcellulose, or glycerol, more preferably from 1% to 10%
by weight of PVOH, modified PVOH (such as cationic, anionic, ethylated or
silanolated PVOH), EVOH, carboxymethylcellulose, or glycerol, most
preferably from 1% to 10% by weight of PVOH.

A film or coating is produced using said suspension. The film or coating can
be prepared according to methods known in the art. For example, a film can
be produced by casting or in a paper machine. Coatings can also be prepared
according to methods known in the art. A substrate, preferably a fiber-based
substrate, such as paper, board, high density paper or glassine paper is
provided on which the coating is applied. For example, the coating can be
provided onto the substrate using methods know in the art such as
conventional dispersion coating with blade or rod, extrusion coating, foam
coating, spray coating, curtain coating or by printing.

In one embodiment of the present invention, the film has been coated on at
least one side with a coating that enhances gas and/or moisture barrier
properties. In one embodiment, the coating that enhances gas and/or
moisture barrier properties is a thermoplastic polymer. Alternatively and
preferably, the film is instead coated with a coating comprising at least 60% of
microfibrillated cellulose but essentially no extractives from wood bark of cork
wood. The thickness of the coating, i.e. the coating comprising microfibrillated
but essentially no extractives from wood bark of cork wood is preferably from

0.05 to 20 ym, and may be provided on one or both sides of the film.

The film according to the present invention may be used as it is, i.e. as a free
standing film or pouch, in which case the film is typically gluable, i.e. a pouch
can be prepared by gluing the film, essentially in the absence of other layers
of components than the film itself.
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The film or coating may also form part of a multi-layer structure. The other
layers of such a multi-layer structure may be fiber-based or polymer based.
For example, the multi-layer structure may comprise board layers, polymer

layers or films as well as metal-based or metal-containing layers.

The film described above as well as multi-layer structures incorporating the
film or coating are particularly useful as packaging materials. In view of the
barrier properties achieved according to the present invention, the flms may
be used as free-standing films or pouches and for example be used in a
modified atmosphere package or a controlled atmosphere package. Further,
the film or coating may be useful in packaging materials for food, beverages
etc, such as packaging materials for liquids. In such embodiments, the film or
coating according to the present invention is part of a multi-layer structure
which is typically sealable by heating, i.e. the structure comprises a heat
sealable layer such as a layer comprising a thermoplastic polymer. Such
structures may also comprise a metal-containing layer such as a layer of
aluminium film or foil or a layer in which a small amount of aluminium has
been provided using for example atomic layer deposition using methods

known in the art.

Thus, one embodiment of the present invention is a modified atmosphere
package or controlled atmosphere package comprising a film according to the

present invention.

The thickness of the film or coating according to the present invention can be
selected depending on the required properties. In a preferred embodiment,
the film or coating thickness is 10-1000 um, such as 10-100 um or 20-60 um
or 10-50 um, having a grammage of for example 5-50 g/m?, such as 10-40

g/m?.

The film or coating according to the present invention can be subjected to
printing, either separately or after coating or incorporation into a multi-layer
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structure. The film has mechanical properties such that it is suitable for use in
a reel to reel printing process, but can also be subjected to off-line surface
treatment with other technologies such as flexogravure, rotogravure, reverse
rotogravure, silk screen printing, inkjet printing, offset printing (lithography),
spray, curtain, foam or other printing or surface treatment techniques.

In one embodiment of the present invention, the film or coating is
biodegradable and/or compostable. In this context, compostability is defined
in accordance with ISO 18606, i.e. constituents in the whole material which
are present at concentrations of less than 1% do not need to demonstrate
biodegradability. However, the sum of such constituents shall not exceed 5%.
Biodegradability is defined as follows: the ultimate aerobic biodegradability
shall be determined for the whole material or for each organic constituent
which is present in the material at a concentration of more than 1% (by dry
mass). Constituents present at levels between 1 to 10% shall be tested

individually.

Detailed description

The microfibrillated cellulose used in the film or coating according to the
present invention can be prepared using methods known in the art.

In one embodiment of the present invention, the film is formed in a paper
making machine or according to a wet laid production method, by providing a
suspension onto a wire and dewatering the web to form an intermediate thin

substrate or said film.

The microfibrillated cellulose content of the suspension may, according to one
embodiment be in the range of from 60 to 99.9 weight-% based on the weight
of solids of the suspension. In one embodiment, the microfibrillated cellulose
content of the suspension may be in the range of 70 to 99 weight- %, in the
range of 70 to 95 weight- %, or in the range of from 75 to 90 weight-%.
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The at least one extractive, or a salt thereof, from wood bark or cork wood,
used in the present invention, is preferably suberin, betulin or a salt thereof.

Suberin is a lipophilic macromolecule, a complex polyester built from poly-
functional long-chain fatty acids (suberin acids) and glycerol, found in plant
materials. Similarly, betulin is an abundant, naturally occurring triterpene - a
complex aromatic higher plant macromolecule. Methods for extracting suberin
and betulin from wood bark or cork wood are known in the art.

The amount of the at least one extractive is at least 5% by weight of the solids
of the suspension. Preferably, the amount of the at least one extractive is
from 5% to 30% by weight of the solids of the suspension, more preferably
from 10% to 30% by weight of the solids of the suspension. The suspension

may comprise one or more such extractive or salt thereof.

Suitable salts of the extractive are for example sodium salts, potassium salts,

calcium salts.

The suspension used according to the present invention preferably also
comprises polyvinyl alcohol (PVOH). Thus, the suspension comprises the
fiber material, wherein at least 60% by weight of said fiber material is
microfibrillated cellulose as well as the extractive and PVOH. Preferably, the
amount of PVOH is at least 1% by weight of the solids of the solids of the
suspension, more preferably from 1% to 20% by weight, preferably from 5%
to 20% by weight. Preferably, the PVOH has a degree of hydrolysis of at least
88 mol% and a viscosity of at least 5 mPa-s in a 4 % aqueous solution at
20°C DIN 53015/ JISK 6726.

One preferred embodiment of the present invention is a multi-layer structure
comprising one layer which is the coating or film according to the present

invention, i.e. a coating or film comprising the fiber material, wherein at least
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60% by weight of said fiber material is microfibrillated cellulose as well as the
at least one extractive and PVOH. The preferred structure also comprises a
layer or coating comprising fiber material, wherein at least 60% by weight of
said fiber material is microfibrillated cellulose, but which is essentially free

from the extractive.

In one embodiment of the present invention, the water vapor transmission
rate of the coating or film, measured at a grammage of 10-50 g/m? and at
standard conditions (23°C, 50%RH), is less than 5 cc/m?*day, preferably less
than 2 cc/m?*day.

In one embodiment of the present invention, the oxygen transmission rate
(OTR) of the coating or film is less than 100 cc/m?*day, preferably less than
10 cc/m?*day measured at standard conditions (23°C, 50%RH), at a
grammage of 10-50 g/m?. In one embodiment of the present invention, the
oxygen transmission rate (OTR) of the film is less than 200 cc/m?*day,
preferably less than 100 cc/m?*day measured at 23°C, 80%RH, at a
grammage of 10-50 g/mZ.

Preferably, the film or coating according to the present invention comprises at
least 50 wt-% fiber material, based on the weight of dry film or coating, more
preferably at least 60 wt-% fiber material, more preferably at least 70 wt-%
fiber material.

Microfibrillated cellulose (MFC) shall in the context of the patent application
mean a nano scale cellulose particle fiber or fibril with at least one dimension
less than 100 nm. MFC comprises partly or totally fibrillated cellulose or
lignocellulose fibers. The liberated fibrils have a diameter less than 100 nm,
whereas the actual fibril diameter or particle size distribution and/or aspect

ratio (length/width) depends on the source and the manufacturing methods.
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The smallest fibril is called elementary fibril and has a diameter of
approximately 2-4 nm (see e.g. Chinga-Carrasco, G., Cellulose fibres,
nanofibrils and microfibrils,: The morphological sequence of MFC
components from a plant physiology and fibre technology point of view,
Nanoscale research letters 2011, 6:417), while it is common that the
aggregated form of the elementary fibrils, also defined as microfibril (Fengel,
D., Ultrastructural behavior of cell wall polysaccharides, Tappi J., March 1970,
Vol 63, No. 3.), is the main product that is obtained when making MFC e.g. by
using an extended refining process or pressure-drop disintegration

process. Depending on the source and the manufacturing process, the length
of the fibrils can vary from around 1 to more than 10 micrometers. A coarse
MFC grade might contain a substantial fraction of fibrillated fibers, i.e.
protruding fibrils from the tracheid (cellulose fiber), and with a certain amount
of fibrils liberated from the tracheid (cellulose fiber).

There are different acronyms for MFC such as cellulose microfibrils, fibrillated
cellulose, nanofibrillated cellulose, fibril aggregates, nanoscale cellulose
fibrils, cellulose nanofibers, cellulose nanofibrils, cellulose microfibers,
cellulose fibrils, microfibrillar cellulose, microfibril aggregrates and cellulose
microfibril aggregates. MFC can also be characterized by various physical or
physical-chemical properties such as large surface area or its ability to form a
gel-like material at low solids (1-5 wt%) when dispersed in water. The
cellulose fiber is preferably fibrillated to such an extent that the microfibrillated
cellulose has a surface area of at least 30 m?/g or more preferably more than
60 m2/g or most pref. > 90 m?/g when determined according to nitrogen

adsorption (BET) method for a solvent exchanged and freeze dried sample.

Various methods exist to make MFC, such as single or multiple pass refining,
pre-hydrolysis followed by refining or high shear disintegration or liberation of
fibrils. One or several pre-treatment step is usually required in order to make
MFC manufacturing both energy efficient and sustainable. The cellulose
fibers of the pulp to be supplied may thus be pre-treated enzymatically or
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chemically, for example to reduce the quantity of hemicellulose or lignin. The
cellulose fibers may be chemically modified before fibrillation, wherein the
cellulose molecules contain functional groups other (or more) than found in
the original cellulose. Such groups include, among others, carboxymethyl
(CM), aldehyde, dialdehyde and/or carboxyl groups (cellulose obtained by N-
oxyl mediated oxydation, for example "TEMPQO"), or quaternary ammonium
(cationic cellulose). After being modified or oxidized in one of the above-
described methods, it is easier to disintegrate the fibers into MFC or

nanofibrillar size fibrils.

The fibrillation may be carried out in the presence of wood bark or cork wood,
such as in the presence of particles of the wood bark or cork wood or in the
presence of at least one extractive, or a salt thereof, from wood bark or cork

wood.

The nanofibrillar cellulose may contain some hemicelluloses; the amount is
dependent on the plant source. Mechanical disintegration of the pre-treated
fibers, e.g. hydrolysed, pre-swelled, or oxidized cellulose raw material is
carried out with suitable equipment such as a refiner, grinder, homogenizer,
colloider, friction grinder, ultrasound sonicator, fluidizer such as microfluidizer,
macrofluidizer or fluidizer-type homogenizer. Depending on the MFC
manufacturing method, the product might also contain fines, or
nanocrystalline cellulose or e.g. other chemicals present in wood fibers or in
papermaking process. The product might also contain various amounts of
micron size fiber particles that have not been efficiently fibrillated.

MFC is produced from wood cellulose fibers, both from hardwood or softwood
fibers. It can also be made from microbial sources, agricultural fibers such as
wheat straw pulp, bamboo, bagasse, or other non-wood fiber sources. It is
preferably made from pulp including pulp from virgin fiber, e.g. mechanical,
chemical and/or thermomechanical pulps. It can also be made from broke or
recycled paper.

10
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The above described definition of MFC includes, but is not limited to, ISO/TS
20477 .

According to another embodiment, the suspension may comprise a mixture of
different types of fibers, such as microfibrillated cellulose, and an amount of
other types of fiber, such as kraft fibers, fines, reinforcement fibers, synthetic
fibers, dissolving pulp, TMP or CTMP, PGW, etc.

The suspension may also comprise other process or functional additives,
such as fillers, pigments, wet strength chemicals, retention chemicals, cross-
linkers, softeners or plasticizers, adhesion primers, wetting agents, biocides,
optical dyes, fluorescent whitening agents, de-foaming chemicals,
hydrophobizing chemicals such as AKD, ASA, waxes, resins etc.

The papermaking machine that may be used in the process according to the
present invention may be any conventional type of machine known to the
skilled person used for the production of paper, paperboard, tissue or similar

products.

The dewatering of the wet web according to the wet web can be carried out
using methods known in the art. For example, the wet web may be provided

on a wire, and be dewatered to form an intermediate thin substrate or film.

The dewatering on wire may be performed by using known techniques with
single wire or twin wire system, frictionless dewatering, membrane-assisted
dewatering, infrared dewatering, vacuum- or ultrasound assisted dewatering,
etc. After the wire section, the wet web may be further dewatered and dried
by mechanical pressing including shoe press, hot air, radiation drying,

convection drying, etc.

The film can also be produced by applying said suspension to a non-
permeable substrate to form a fibrous web and drying said web to form at

11
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least one layer of said film. The drying of said web may be done in any
conventional way. The substrate can optionally be heated.

Optionally, wet pressing and/or contact drying can be used to remove

moisture from the wet web.

According to one embodiment the wet web is dewatered by vacuum, i.e.
water, and other liquids, is sucked from the furnish when it is placed on the

wire.

The film according to the present invention can be heated, for example in a
conventional household oven. The film may contain additives that improve the
resistance to heat. Further, the film may contain additives such as salts
and/or metal oxides to improve the fire or flame resistance of the film.

Examples

Materials used:

e Suberin was extracted from bark using sodium hydroxide and 2-
propanol using methods known in the art and used as a sodium salt in
dry powder form herein.

¢ Microfibrillated cellulose (MFC) was prepared using methods known in
the art and used at 1% solid content.

Example 1
MFC was dispersed into cold water to obtain a final concentration of 1%

(w/w). The mixture was stirred until MFC was completely dispersed and was
gently heated on a heat block up to 40°C.

12
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Suberin salt in dry powder form was added, under gentle stirring, into the
warm suspension. The suberin salt was added in an amount of 15% (w/w) of
the dry MFC weight.

Free films were prepared in plastic Petri dishes by pouring 18.2 g of the
suspension into each Petri dish, resulting in a grammage of about 35 g/m?.

With suberin, cracks in the film could be observed.

Example 2

MFC was dispersed into cold water to obtain a final concentration of 1%
(w/w). The mixture was stirred until MFC was completely dispersed and was

gently heated on a heat block up to 40°C.

Suberin salt in dry powder form was added, under gentle stirring, into the
warm suspension. The suberin salt was added in an amount of 15% (w/w) of
the dry MFC weight.

PVOH 6-88 or PVOH 15-99 (Poval, Kuraray, 15% w/w) was added to the
suspension. Mixing was performed under vacuum in a desiccator to avoid air

entrapment.

Free films were prepared in plastic Petri dishes by pouring 18.2 g of the
suspension into each Petri dish, resulting in a grammage of about 35 g/m?.

The films were allowed to dry and then stored at a controlled temperature and
relative humidity (23£2°C, 50%RH) before further analysis.

13
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With addition of PVOH 15-99, the films were almost spotless, smoother and

generally less cracked. Small cracks however still existed.

Films with suberin and PVOH 6-88 had a similar smooth appearance to the

ones with 15-99, but more cracks and small pinholes.

Reference films without suberin had no cracks (MFC and MFC+PVOH).

Oxygen transmission rate (OTR) and water vapor transmission rate (WVTR)
was determined (ASTM F-1927 and ASTM F-1249, at the following climates:
23°C, 50% RH; 23°C, 80% RH; and 38°C, 90% RH) and the following results

obtained:
Sample OTR 23/50 OTR 23/80 OTR 38/90
SFA* + MFC 2.4 and 2.0 65 and 57 674 and 725
MFC ref 0.6and 0.8 37 and 35 375 and 513
SFA + MFC + PVOH 15-99 | 0.4 and 0.4 49.4 and 45.4 | 688 and 896
MFC + PVOH 15-99 ref 0.6 and 0.6 33 and 31 468 and 659
SFA = suberin fatty acids
Sample WVTR 23/50 | WVTR 23/80 | WVTR 38/90
SFA + MFC + PVOH 15-99 2.2and 1.8 107 and 103 | 538 and 569
MFC + PVOH 15-99 ref 8.3and 9.2 171 and 187 | 825 and 841

SFA = suberin fatty acids

Thus, the PVOH-containing films had better OTR than the ones without

PVOH.

14
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With the addition of suberin the oxygen barrier remained but had a higher
oxygen transmission rate in all climates, except for in the PVOH variant at 23
°C, 50% RH, where it was approximately the same.

The water vapor barrier was clearly improved by addition of suberin.

In view of the above detailed description of the present invention, other

modifications and variations will become apparent to those skilled in the art.

However, it should be apparent that such other modifications and variations
may be effected without departing from the spirit and scope of the invention.

15
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CLAIMS

. A composition comprising a fiber material, wherein at least 60% by

weight of said fiber material is microfibrillated cellulose, characterized
in said composition also comprising at least 5% by weight of at least

one extractive, or a salt thereof, from wood bark or cork wood.

. A composition according to claim 1, wherein the extractive is suberin,

betulin or a salt thereof.

. A film or coating comprising a fiber material, wherein at least 60% by

weight of said fiber material is microfibrillated cellulose, characterized
in said film or coating also comprising at least 5% by weight of at least

one extractive, or a salt thereof, from wood bark or cork wood.

. Afilm or coating according to claim 3, wherein the film or coating

further comprises at least 1% by weight of polyvinyl alcohol.

. Afilm or coating according to claim 4, wherein the polyvinyl alcohol

has a degree of hydrolysis of at least 88 mol% and viscosity of at least
5 mPa-s in a 4 % aqueous solution at 20°C DIN 53015/ JIS K 6726.

. Afilm or coating according to any one of claims 3-5, wherein the at

least one extractive is suberin or a salt thereof.

. Afilm or coating according to any one of claims 3-6, which is

compostable and/or biodegradable.

. Afilm or coating according to any one of claims 3-7, wherein the

thickness of the film or coating is from 0.05 to 100 ym.

. Afilm according to any one of claims 3-8, wherein said film is not part

of a laminate or multi-layer structure.

16
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10.A film or coating according to any one of claims 3-8, wherein said film

or coating is part of a laminate or multi-layer structure.

11.A film or coating according to any one of claims 3-10, wherein the film
or coating comprises at least 50 wt-% fiber material, based on the

weight of dry film or coating.

12.A multi-layer structure comprising a film or coating according to any
one of claims 3-8 or 10-11 and comprise board layers, polymer layers
or films or metal-based or metal-containing layers.

13.A multi-layer structure according to claim 12, further comprising at
least one layer or coating comprising fiber material, wherein at least
60% by weight of said fiber material is microfibrillated cellulose, but

which is essentially free from extractive from wood bark or cork wood.

14.A packaging material comprising a film according to any one of claims
3-11 as part of a multi-layer structure, wherein the structure comprises
a heat sealable layer such as a layer comprising a thermoplastic

polymer.

15.A method for preparation of a film or coating according to any one of
claims 3-11, characterized in comprising the steps of
a) preparing a suspension comprising a fiber material, wherein at least
60% by weight of said fiber material is microfibrillated cellulose,
said suspension also comprising at least 5% by weight of at least
one extractive, or a salt thereof, from wood bark or cork wood;

b) using the suspension of step a) to prepare a coating or a film.

17
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I foljande bilaga finns en §versitining av patentkraven (ill svenska.
Observera att det é@r patentkravens lydelse pa engelska som giller.

A Swedish translation of the patent claims is enclosed. Please note
that only the English claims have legal effect.
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. En komposition innefattande ett fibermaterial, dar minst 60 vikts-% av

namnda fibermaterial &r mikrofibrillerad cellulosa, kdnnetecknad av att
namnda komposition ocksa innefattar minst 5 vikts-% av minst ett

extraktivdmne, eller ett salt darav, fran tra-bark eller korkved.

. En komposition enligt patentkrav 1, dar extraktivamnet ar suberin,

betulin eller ett salt darav.

. Enfilm eller belaggning innefattande ett fibermaterial, dar minst 60

vikts-% av namnda fibermaterial ar mikrofibrillerad cellulosa,
kadnnetecknad av att nAmnda film eller beladggning ocksa innefattar
minst 5 vikts-% av minst ett extraktivamne, eller ett salt darav, fran tra-

bark eller korkved.

. En film eller belaggning enligt patentkrav 3, dar filmen eller

beldggningen vidare innefattar minst 1 vikts-% av polyvinylalkohol.

. En film eller belaggning enligt patentkrav 4, dar polyvinylalkoholen har

en hydrolysgrad av minst 88 mol% och viskositet av minst 5 mPa-s i en
4 % vattenldésning vid 20°C DIN 53015 / JIS K 6726.

. En film eller belédggning enligt nagot av patentkraven 3-5, dar minst ett

extraktivamne ar suberin eller ett salt darav.

. En film eller belaggning enligt nagot av patentkraven 3-6, som ar

komposterbar och/eller bionedbrytbar.

. En film eller belédggning enligt nagot av patentkraven 3-7, dar

tjockleken av filmen eller belaggningen ar fran 0.05 till 100 ym.
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9. En film enligt nagot av patentkraven 3-8, dar namnda film inte &r en del

av ett laminat eller en flerlagersstruktur.

10.En film eller belaggning enligt nagot av patentkraven 3-8, dar namnda

film eller belaggning ar en del av ett laminat eller en flerlagersstruktur.

11.En film eller belaggning enligt nagot av patentkraven 3-10, dar filmen
eller belaggningen innefattar minst 50 vikts-% fibermaterial, baserat pa
vikten av torr film eller belaggning.

12.En flerlagersstruktur som innefattar en film eller belaggning enligt
nagot av patentkraven 3-8 eller 10-11 och innefattar kartonglager,
polymerlager eller filmer eller metallbaserade eller metall-innehallande

lagers.

13.En flerlagersstruktur enligt patentkrav 12, som vidare innefattar minst
ett lager eller belaggning innefattande fibermaterial, dar minst 60 vikts-
% av namnda fibermaterial &r mikrofibrillerad cellulosa, men som ar i

huvudsak fri frdn extraktiviamnen fran tra-bark eller korkved.

14.Ett férpackningsmaterial innefattande en film enligt nagot av
patentkraven 3-11 som del av en flerlagersstruktur, dar struturen
innefattar ett varmeforseglingsbart lager sasom ett lager innefattande
en termoplastisk polymer.

15.En metod for framstalining av en film eller belaggning enligt nagot av
patentkraven 3-11, kannetecknad av att innefatta stegen att
a) framstalla en suspension innefattande ett fibermaterial, dar minst
60 vikts-% av ndmnda fibermaterial &r mikrofibrillerad cellulosa, dar
namnda suspension ocksa innefattar minst 5 vikis-% av minst ett
extraktivdmne, eller ett salt darav, fran tré-bark eller korkved;
b) anvanda suspensionen fran steg a) for att framstalla en belaggning

eller en film.
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